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& # W #. «. A ^ # ^- ffi & A M ^fg4:| & £f & 3. 

& *fc ' * ±. # & ^ n & ffi ^ & m. & n « ^ a & a * - *&■ 
-k # & n jsl $l * si ^ & £ . /ft^^/fc^ 



14 - : 

The present invention provides a multi- wavelength optical packet 
switch system with shared output buffer, which includes N input fibers and 
N output fibers, an input device, a wavelength converter, a wavelength 
router, an output buffer, a wavelength classifier and a control device. The 
present invention utilizes the tunable wavelength converter and wavelength 
router to accomplish multi-wavelength optical packet switching. The 
present invention also provides the output buffer at the output of the 
wavelength router for being shared by optical packets of all wavelengths, 
thereby avoiding the packet loss due to output conflicts and reducing the 
cost of establishing the buffer. 
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(jr. ft & ffl 4l 7G # ft * # ft ffi * «, a £ : 



F« ilc. 
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l&wm&z- & m « j* ] 

« * # * ffi *fr ili ift * ffi £ & ■& & if & 2. 4fe *fc • 

ft }$L % 3 1 - (Wavelength Division Multiplexing » WDM) 

- ^ a m m % a ts & ft- • 

* ^ if # ^ it & a * - & m. *r # it # & -k $k a ^ 

10 jjo > 4£ # & i& tfl flq S&. + fcffl#&&^#*&#*f&£&:& 

#0 & & i& # • ^<i^^&it^sfc#^r«i« ' -it e, ^. 

^Ct t ' * B #*'J # USP5,416,769 ft # fll - * ffl .f «ii 
(shared buffer)^? & > a & £f & & & #• PJJ £S ' * t ' 



15 E»a*|ifi*&dJ»/»fl&*b*4*^J»&&ffl«'.¥-*-fe^aSL* ' 

* B -$-*»] J£ USP5,469,284 ft fjt <fe ffl -*fr/^ISLIIf ffi 
(input buffer) 3? & ' ^ # if & & i& t& #J f-1 JIE • £■ t ' 
20 #t ^ M & * — # m PS -6L (scheduling stage) it 8$ 

Pal ' & — & fW (switch stage) Jl* *Si*fr>^£f&2.&.£. 

it # ^ $fr A • $ An ifc 3? *fc t ' £ ^ «l *U S #J 9k. ^ ' 
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ft ffl 2x2 # & £ 3& H (optical switch) • iifijit^Ttl^ 
% USP6, 519,062 SfeffcteJH & #1 ffl iHL « 33 & ^ ' & 

5 t ' - A. J$ # -R: ^ #. # • i£|SjB^ife^-jt*8S ' 

t£ it & H *T to 5t » £ 4t 3* j& *t * * *4 ' # £ 4fc A «f & 
' t #'J ffl ^ *t -fin m & m II « Q it if & A M ' # 

A* & £ & -fe & it tfl m s& t # & £. #j M 31 • t&ah ' t£ & $t 

m&m m.mn&n &m • ^ — # ^ # &*f- g $ ft 

10 fcm^mA (Wavelength Converter > WC)1 - & 

(Wavelength Router > WR) ' ft 

ftt&skmntto fan £ ' & &-*r • s ^ & -ft. * # 

& £ 3& #L m if) % t£ £ 4* ^ ^ * ^ « 2fc it # ° 

15 [ # «fl & ] 

& & *fc ' « m & s & w & * ife fi- £ * 

& £f & £ ' Is]B^l^^^tb«r^^^/fi^i(,^#&it^:'lt 

&2-£tiL-k&M&&&%& t ' * £ # & ^ N O & A. & «i 
n m #t A & * * — ^ i& - - & # ^ It i > — 



m n a. & & a n #1 #r * & a mi t It it m -flu & -k ^ & 
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Aitt' Wt4tA7tt^^^t^. M 1® iltL -ft ^ fft ^ & tfl 
& & 0 5. L #1 M tL tfL *S ffl it 2£ I t&&L&.frm!&S.to& 

e.4LSjL-feiw^5.«fc*fri!j*«(i4Lsfc-fc ; t& is m it £ ffl a it 
io a & tfi sfe ^ *f in & m » it ^ *f t& #r a m & t #j ^ A 

* a ' ftfutAjfemt^it&^iftu & ift a ft & ' 



£ & -ft & *i- & st & % j& » & ±. # & ^ n #i a. & a 

15 A N fli 4fr ft & a. - - 3fr A. & * > - % - & -ft. # It * * - 

t£ n ^ ^ & «n a n m ft & m. «r & ^ m m & -ft ^ & 

tfl * ' & t N> M-|jEf t ; t^^TTv^^^^^l^ N 4® # 
20 A & 4ft ' « j» A. & Jft i^g /9f ^ ^ M-4Bafc-ft4L*frA.jfctfl 

St t> ^ ; t*& — sfc-ft**4fclt£fc^j.tS4!frA&i: ' a^f 

* * tR. % ^ & -ft ; tt#-&-ft£&&jL**^.i.##-&-ft 
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ife, tft ft £f & M # 0 J. L -(II # & tfL *1 B$ ft i§ ; i& & -ft 



5 «iti*»^s.«*&dj«L«f4ti • a m t& ffi A & «f & * # 

& t # it} & ' ^^t^^^^ia^^it&^^ATt,.^^ 

it ^ ' it ^ >£r t tf # o 
[ * ^ ^ ] 

15 jm£ # « i # I jfe it — # ^ » # ^ & m - # m 

A £■ B &] ' & Fft « $t * ft f $fc #<J 4l Vf- fa %L m Jz ' 

$L % ^ 2T H ' & ± -g- & ^ N-jffl & ft 1 00,& N#) 
A 7^.^800 - - £200 - it 300 - - Sfe 

20 400 *-*frife«.«fr4fc £ 500 - - 4 600 

& - & M $L £700 - * t ' N-fa^^^jfft 100(*feSfeA05.N-l) 
AN-fB £B It l$.800(l& ft ^ 0 5.N-1)4L#- — & Afe »T #i iH M -flU 
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15 



>^ it, ^ 1 00 f*3 m * * Z- Ml® & -ft & & Ifl. 



200 > «tW4£iSjfc*lSfe4L&* ° & *. 3. & It £ 400# ^ 
5 « & * # * HJL 300 • aj»^*fr^*mSfc4L*f&3fe*f3L* • 
*fr A «l«f It i 500# ft ^ 5. tli & -ft. £ & it £ 400 > a *J- t£ 
■S: £ & It £ 4004L ft jfc & Ifl. ft M & m. & OS. US M & tfl +1 ¥j 

Bf ffl if 2£ • 

& -i: ^ m It * 600^*5 & S.n^ dJ tftflflt £500 » a 
10 t& $m A «. * It £ 500^ 4^ A &tflft£f&4L>&-R:t^£.£fc.$fr 
iU *4fc^L*.-fe-*£*I|tJi 700# ft ait^L«^>^5t«lft4L*i- 



300 ' #£/fc«*fr>^£mft4L*f&3.*fe • 



2fc $ M, ^ t£ ^ SI " t^Af £ 200# & # N-l® & #F # 



II 201 • #-7fe,^^^^201^-^-|t7vi^AM'fil^il3 



*£ ' tt # — * # £ i 8 20 1 *fr M ^ i N4B *fr ^ * 4* 
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t% ft # M * * 300#, * N*M#) ^Tfl!^,ft.****fcS 

301(Tunable Wavelength Converter » TWC) fir & j& s $ 
(I-1)*M£ # I*M-H® 301 (TWC) if. & ^ 

5 ft-fc **** IS 301(TWC)#, to % ~m &m £ i it 201 4L $ 

' #(M+1)4@ T 1H 3, ft * 4# 3fe H 301(TWC)#,^ 
#&#£x.lf2014L#.=-<f@$frdiii&» ^ (2M-l)t °T 
18 ft H 301(TWC)-&£| ^5. ^^-f®7fe,^^i-H201 

10 ttft-fcSL**.i 400-sTi^ — P# n ft (Arrayed 

Waveguide Grating)' ^ # N*M4® >V *& (L+ 1 )*N4@ $w 
ib «S ' J^j|*t£ft^#&&i300#&^*fe4L*f&i£4T3.& • 
E 3# - 16X16ft * £$&3t; £400#> ft-fc. • ^ # & 

#J ft ■£ * m 4£ ffl ^ ft & 4fe H * 400 #J ^ 4£ £ 1% *fr A ^ 



05 ' H'J & ^ M & ft -k & ^ h A 5 . # jft & #r ^ 17 it & 

Q5 > *J *fr & ft -fc # ^ & ^14 ° 
% 7 iff - ^ ^ H tL m. & m ft ^ 5c ^ It £ 400 & & s. - 

20 *-^^^&4Lft-femfe5.-^^^-ft-ft ' # «. * « ft -ft. 

& t ^ « tst ^ i£ m A ft -i: n 3oi(twc)4l#& 

JF W = (tVM - /M - j + £(Z, + 1) + /) mod(A^M) ( 1 ) 
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ft A ^ *f & m *i # fai it 34 i . \% & 4$ ^ a 6*j #j ^ 

& * 4ft ft ' j#4t*&>^*r&4L4ft>*o&-&*ftft ' k# * ^ 



5 ft'&^*#*TtH3,afc-&##&3l 301(TWC)^ J 



Z-tiL-k ' 400 ' & - # £ #3 ffr 

t£ $fr i±5 41. m It S. 500 # * ^lt|,0£(N-l)^NIai|Ji£ 
10 It * 50 1 m /fc ' #■ — &L it 2* |t £ 50 1 % d? £ft fit 0 M. L4l (L+ 1 ) 
48 to it S£ it # 501 l#f & /£ ' t£ (L+l)*N4l! T&itSt 7C #5011 



fit & p^: jfc it % it # 50 1 1 ^ 4& p40 H & 



m *n m Bf f«i if st • . ift ft i 4l it & ft # 50 1 m # i 
*tfcm4i6(rBfHsi3fe ' ^ft % 04l & it st it # so 1 1 m. & om M 



15 Bf pai it st • 



500^ (L+l)*N-fH & it S£ it 501 1 4L 



# & A (2)it & S. t% & -k & & 

4® dj «s : 



400<(L+1)*N 



<9£ a6 =a + bN 



(2) 



20 * t ' n#, dj to A & *c a > a^L Hr & & & *l 4ft ft » & 

its* it # 501 14l 4ft ft ' OB i>foi& Mi £ *$■ 

4ft ft • -fcl *» ' 4ftft^l4L^tfj ; fc^ft > !ii#itSg.|t£501(4ftft 

1) t ioit St it # 5011(4ft ft L)#. it & S. n$L 
4004L4ftft(L*N+l)*fc ifc ' 4ftft&(N-l)4^3fr 4 
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i§3£.3t jf 501(*ftftN-l)t ¥j i£ l£ tg # 501 1 (*ft ft L)501 
i£*.£ttifc-&&&*. S4004L&I ft((L+l)*N-l)|t d{ 4 - 

f£ & -k M It £ 600-& * N^a -g: ^ II 6 1 0m & j& • 
« fr&l&k&M-Mffi A iBl^lt £5004LN&LiS$£3t if. > it ^ J3«] 
5 It it It A • #- 81 610# * - fcfc^ S3 

601 - — £ JL H 602 - M4B S £ & -fe # ^ fi 603,51 - 

f£ t!6^ ^ 13 601* # (L+l)4fD ft^*& A - iid A J* ' « 

10 A A " t£P£|fc;fc^£ JL n 602* ^ -j^AJSAMlUfe ill 

*ft ' *^^i^#^^iLI^^,^^||601^^rtfJi^ • « f t it 

It * «S $w A ° ffl4^«^tjtJ^|ig 6024L J. ^ 7F £ ffl » 
&m $t (module) Jj, M ' t£e£#;fcj^£j-ii 602-*T & *ft ft 

15 -10 ^ M > 2M > > - ^ ^IfLftC^'^'^/* >•••)& * £ 01® $t ill 
«fe It A ' & '-ft. 4ft ft 4; 1 ^ (M+l) - (2M+1) > - > % m ft 

n ^ ixn#j p# ?>] & $. - 



« ® ^ & # n 603 & #j * * - it ^ ^ - it dj 



20 ift ' It fa & M. n m % J- H 602 4LIVH® It £ *& 4L 

- ' a J» f£ Bfe- ^ & # £ JL S 6024^ It A & ifl ft £f & # & £_ # 
it *L & -fc ' i£ & It it! *S ^ M It iU • 

f£ & £ JL §3 604* # MUD It A — «NHB It 

£*#J & ^ JLttM-fB IS £ & 33 603 It A & > am 



0 



*&• A &4ft8oo# & t — • 

^fe #J ^ % ffl ±. # & N^m Hr ^ & a 
loo^N-f® ife & 4ft 800 - -^^it £200 ^ 

i££300 ^ - « - fc-ft SL*|t £410 * — Sfe-fe#^4t"* 

420 - - $ — g.*fe|t £430 > tfj |t £ 500 > - £ 

# & It £ 600,8. - ^ fj |t £ 700 • 

SI 5 #r 7F ^ m M ffl 1 ± * Jl * ^ -fit Ji f £ $ - & 

£*felt £410 * 4fe It £420A — *fe|t 

£430lfM^ ffl it &j SL4fe|t £400= t » « *£ *I|t £700 

# 4ft T ^ a tfc ;fc i$i % - >&. -k # 4fe It £ 3004L "ST tW i( 

^=/xM + y (2) 

# t ' #■ - & 4ft 1*3 T Hi it & -fc ft S • i# ^. & ^ M & #7 

— afc-fc£#fe|t£ 410^T & - P# ?'J & If- > it * * 

n*m4® ifr^ift a n*mh®3# tb . a m t& % - & it £ 
300it ife tt#«ft4L#feife#&&-^itt;-srwifr^*4ft4L*fr 

# £ # 4ft # • 

42o# * n*m^iu 3$, & -fc ** ife 

SI flf & j& > « # $ - £ & It £ 4103ft A ^ *f & & -k • 
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1 



* + • tt *l It X 700#, 4fc $ T ^ ^ J-X «fc £ t£ $ — & -ft # 

It x 42o^l -fe # & n m # Ife & : 



5 & * A ^ *f & m *i # a# p a i it *£ & a ' i#, * t£ $ - -ft. £ & 

It £410$6r A £f k4L&lft*ft ft 

4 1 Offr its #t & 4ft ft ' k^*|fr^#t&S?stl^^.BfKIii 

2£ *t a ' /# * £f & ^ Ifr its & A <ft ft • A t£ -r m A A 

(TWC)-t# 2fe & -R: *ft ft - 
10 &&£&|tX 430T*--l*#l&3- ' & * * 

N*M'fB*fr^i*,&(L+l)*N'fB*fr it! *g • «f t£ $ — 
It £420^ iB '^J &1flft eL it^ff ° 

15 £ & It jfc *fr ill «fc # *fr ili «. «f It £ ' & $$im $l %. 
*T%,ffi%>tiL-&3LX l MtLm&m ' ffg P£ ^ its #r £ m ^ /£ 
&J M tL it ' JLF|-te«.4frltJL#Jfc;ift&*. • 

m ^ % m. * ^ g & % ^ # $t , ^ ^, - & ^ # ft & ^ ^ 

^ A & «. ° 'flliit^K: ' Ji it it £ * fcl HI -ft ^ T ^£ ^ 
#'J la S fiff it & ' ffij IMI fll ^ _L i£ 2fe #-J • 



= (JVM - iM - j + + 1) + /) mod(/VM) 



(3) 
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& % m * sfc n - 

5 III 3 : #, W t - 16X16£-& £ & & 4 # & -fe • 

n 4 : * # b ^ t « i& & # # -i- §s 4l i # * a • 

^ $ *fc — 1T «fe #'J ^ 3r SI 0 



10 [ IB Sfc tt, W 3 

Sfr/^&afc 100 Ift^&jg. 200 

iillil 201 aiL-fc**4fc*£4 300 

Ttt5$,a*.-fc#4*35 301 &-p:&#*3i5. 400 

ife .^#f H ^. 500 Jfcst3t7b# 501 

*Sft^7t# 502 It 4 600 

Tfe^^H 601 602 

m^^-fe#^H 603 yft^jLm ' 604 

^f'JItft 700 800 

#-afc*SL*|t* 410 fl5j=.Sfc*#"**4 420 

^.-feSL^iti 430 
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i . &m & & skm&z- & &&&& 

M, ' £ # & : 

N-flfl ^A^AA N-flH ft dt * 4A » # — * 4ft T Ifr i£ M4B & 
* 4l ifc -Sfl. Sfe » ^+N> M & JL £ ; 



- #t ^ It Jt- ' #• *5 ^ 5. f£ N4S tA^H ' a $p Hr A. 

& 4ft m a % M-fin * 4^ ^ * m % ^ ^ ; 

- -ft # It Ji ' &fe&M.i£$fcs<g.g. > MiR&t&fc 

- & -ft 3. & It * ' #**£-5.tt&-fe#&|tJE. ' £km& 

tii^fciXL%L^M &&4f ; 

- tit & tarn it * ' ##!4-.£.tt&-fc2.#fe*ti • a **■ n 

&&&&& z^tit & &&&os.L'mM & i*Lfem 

f% it & ; 



- & ^ « It * ' ^*s^5.«*&dj«.**H • a « 

It £ sg. It s m It * 7fc*n.*#t fe^LSfe-fetwi^ s..«t it & & i$. 

4l -ft ; a ^ 

— f J it 4 ' # ffl « it t& it & m & ^ *f & & m ' 

J£a**f«*&/^£f&*6«rlfriBifc4ft • fe&i&tii^jtiiLfaiLM 

& he it ^ & m sfe ^ *f & 3. & - 

2. t tt * m m % i m m & *~ % «. » * t • ^ it a, 

A M-fti It A *ft » t* 4fc - jfc # > jl g 4l ffr # ** J. N 
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& & m %a m ' it & A *&• * • 

* N*MH) ^ t$ ^ If &L/fc » % (I-1)*M 

5 3. % i*m- hid ^rm & ml m&&£jLn 

1 0 = ( NM -*M-j + k(L + 1) + /) mod(TVM) 

& ^ A ^ if & tfl *I 6<J if J£ & @ » ifo & $ft ^ £f & $j 7v 

*Lifc4ft4ft«; ' 3&&#i^M&Z-tii^>&L J kfi$k%L ' k# 
M & % it 14 M it % $k S ' \i% & 3L$m & & 4ft *fe 

15 * ° 

5. t £f * ;H $& IS $ 4^ ^ i£4L & i& • * t ' t£ & 
£ It 4 & - I 5 -*- n & (Arrayed Waveguide Grating) > & 

* # n*m4B ^ (L+i)*N-f@ tb • 

«. * it * # * NfiL if 3£ It £ m fe j& ' #■ - it $£. it £ ^ # A 

# it ^ p-fB £f & -ifL +1 #j B$ pal it 54 • 
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7. *o t n *j f& is * 6^ m 54 4l & «b ' * t ' t* & & 

i£;&5.t£ i4L(L+l)*N#l^ di : 

OB aA =a + bN, 

5 tt • N#, $fr A & & & it a • a&&ft&4ft4L46tt; . & 
«f H 4l M ffi " 

(L+l)*N-flH *ig*£7t#-sr* & lft it 34 & • 

9. *b t tf # #'J le, ® $ \ i%.Pf\$L*-% &L ' £■ t ' t£ & -fc 

io ^ & & * * n&l tfi&fr m n ffi$B.& ' 

di «. flf It * 4L Nte it Ifc i . it J5'J It itJ 5- NIB ^ di £ * > 
iMP ^(L+l)flJ £ it ^ it # 4l ^ ifc^Tfc^^'it*^^ 

15 d{ *ft It jfc ; 

» fit jfc Jft dJ j*. -ft * 

m^jLmmM&frm • #&£-M'fgiitdi*&%frdj ; 



nus s ^ j*. -ft. # & n > ^^^j^-^-i^^^A-^dj 



dJ «fe ' ffi & ^fcifL^M & & . it * ^ 

nub it dj ijfe ^ #j It ds ; a ^ 

jl SS . & & % MM & J8L - & dJ ' tgEMlB 

It ^ ^ #j & ^ t& Mim in -ft # & n ^ It & *& ' «j» 



19 



I 



It & ^itmt^^t jii:^^ » n- & £- nisi 

10. *»t*## , Jlaffl*9^mUt^.^*fc'* + ' t£ B£ # 

^ ^ ^ ji n ^- ^ ixn^ p^. n & if. o 



#4 ' ± & # : 

N4® |ft A. ,51 N-flD It TtM^lt iilNHi j& 

-Hj^^S ' #,4$ & M. iZ N-fS ft A. & 4ft ' «»|>^a 

io & A ft #r * # m-ab afe. -k #r a. & w. fit ^ Bfl ; 

f£ it tfi ^ ; 

' fato&M-i£ >&-kn&$L Sl ' a 

is — ' fa to & s. *s % - >ft -fe & & it 



' 4fc M ^ M. « * — -& # ^ «. 

4 ' « w £~ It a. & m % ^ *f & it # 5l & ; 

20 if t£ % — & & & It £ ^ It its & ffi. St £f & 0 J. L4i £f 

& tfi 4i ft & ^ ; 



5 



11. 
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• t 

.J 

Ji ^ # t£ It ^ & t # It ifc ' # ^ & Ifl f& ^ £1 

* — & -ft. # It * ' #&J&tt*fr^&*l5fe4L*t&£*fc - 

j>& a Mflu it ij *a ' t£ — & m £ z- n it A* *fc # *S ^ 5. N 

4H$fr>^&4ft***- — ' U!$i£ffi^-?tm.i*lftTA%Z- Ml® & 
•& & tXL $L & ' it * It it} *ft It & ° 

10 13. *»t^-*-*II£ffl*ll^/9fife4L3K<fc»* + ' t£ $ 

- * # & It £ % & N*M4H ^rtW^St-ftH^S/^tojfe ' % 

(i-i)*M+i5. % i*M^a t m A & * g # *s ^ 5. % m & 
m z x. n 3lmm it 

14. 4o t ffOM'JIc. SI % 13Jg#fi£4L& *fc » & t ' t£4£ 
3. & -fc # & H # # & & -fc : 

^ =ixM + j, 

t t ' MJb#- * 4ft ft T i£ & *t B ' 

# It ^ * 4ft 4ft ft » j#. ^ # & ^ It it} 'A -k 4ft ft • 

20 i5. *o t tf & ® # 14^ m & m. ' * * - m % 
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